Primary structure of apolipophorin-III from the migratory locust, Locusta migratoria. Potential amphipathic structures and molecular evolution of an insect apolipoprotein.
The amino acid sequence of an insect apolipoprotein, apolipophorin-III from Locusta migratoria, has been deduced from the sequence of its cloned cDNA. The mature hemolymph protein consists of 161 amino acids. Optimized alignments of this protein with apolipophorin-III from the tobacco hornworm, Manduca sexta, disclosed an overall sequence identity of only 29%, even though the two proteins are functionally equivalent. The L. migratoria sequence is composed of 12 repeating peptides that are variable in length. Six amphipathic helical segments of varying length were identified in each protein using a newly described algorithm for detecting such secondary structures. The degree of sequence identity between the two insect apoproteins is considerably less than that observed among orthologous mammalian apolipoproteins. However, calculation of the rates of synonymous and nonsynonymous nucleotide substitutions indicates that the insect genes may be evolving at rates similar to the mammalian apolipoprotein genes. Further comparative analyses of insect and mammalian apolipoproteins should provide insights about the limits of sequence diversity tolerated by their predicted amphipathic helical domains.